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(54) DRIVING METHOD OF LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve display 
characteristics of cross talk, contrast, etc., in a driving 
method to simultaneously drive plural scanning lines of a 
liquid crystal display of a simple matrix type. 
SOLUTION: This driving method operates an externally 
inputted image data and scanning data matrices and 
generates a signal data matrix, and applies a scanning 
output voltage corresponding to the scanning data 
matrix to the scanning electrode and also corrects the 
output distortion produced in the scanning output 
voltage when the signal output voltage corresponding to 
a signal data matrix to the signal electrodes. Then, the 
voltage distortion from the signal output voltage or 
scanning output voltage 1 1 is detected with a dummy 
scanning electrode 12 or a dummy signal electrode, and 
voltages processed to correct each voltage distortion 
are applied to a liquid crystal panel 10. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The drive approach of the liquid crystal display characterized by to amend output distortion 
which produces in said scan output voltage in case the signal output voltage corresponding to said signal 
data matrix impresses to a signal electrode, while calculating the image data matrix and the scan data 
matrix inputted from the outside in the drive approach of the liquid crystal display which consists of the 
passive-matrix panel possessing a scan electrode and a signal electrode, generating a signal data matrix 
and impressing the scan output voltage corresponding to said scan data matrix to a scan electrode. 
[Claim 2] The drive approach of the liquid crystal display according to claim 1 characterized by 
impressing the predetermined electrical potential difference which possessed the dummy scan electrode 
in the improper visual area region of a passive-matrix panel, detected the electrical-potential-difference 
distortion from signal output voltage with the dummy scan electrode, and was obtained based on the 
electrical-potential-difference distortion and said scan output voltage to said scan electrode. 
[Claim 3] The drive approach of the liquid crystal display according to claim 3 characterized by 
impressing the electrical potential difference said scan output voltage consisted of the electrical potential 
difference of binary or three values, and was obtained [ processing / predetermined ] by carrying out in 
electrical-potential-difference distortion detected with each of the electrical potential difference, and a 
dummy scan electrode to a scan electrode. 

[Claim 4] The drive approach of the liquid crystal display according to claim 2 characterized by making 
said scan output voltage superimpose the electrical potential difference of opposition on electrical- 
potential-difference distortion detected with said dummy electrode, and being impressed by the scan 
electrode. 

[Claim 5] The drive approach of the liquid crystal display characterized by to amend output distortion 
which produces in said signal output voltage in case the signal output voltage corresponding to said 
signal data matrix impresses to a signal electrode, while calculating the image data matrix and the scan 
data matrix which are inputted from the outside in the drive approach of the liquid crystal display which 
consists of the passive-matrix panel possessing a scan electrode and a signal electrode, generating a 
signal data matrix and impressing the scan output voltage corresponding to said scan data matrix to a 
scan electrode. 

[Claim 6] The drive approach of the liquid crystal display according to claim 5 characterized by 
impressing the electrical potential difference which possessed the dummy signal electrode in the 
improper visual area region of a passive-matrix panel, detected the electrical-potential-difference 
distortion from scan output voltage with the dummy signal electrode, and was obtained based on the 
electrical-potential-difference distortion and said signal output voltage to a signal electrode. 
[Claim 7] In the drive approach of the liquid crystal display which consists of the passive-matrix panel 
possessing a scan electrode and a signal electrode While calculating the image data matrix and scan data 
matrix which are inputted from the outside, generating a signal data matrix and impressing the scan 
output voltage corresponding to said scan data matrix to a scan electrode The drive approach of the 
liquid crystal display characterized by amending output distortion produced in said scan output voltage 
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and signal output voltage, respectively in case the signal output voltage corresponding to said signal data 
matrix is impressed to a signal electrode. 

[Claim 8] The drive approach of the liquid crystal display characterized by to impress the signal output 
voltage corresponding to said signal data matrix to a signal electrode while calculating the image data 
matrix and the scan data matrix which is the drive approach of the liquid crystal display which consists 
of the passive-matrix panel which consists of a metal or possesses the scan electrode reinforced with the 
metal, and a signal electrode, and is inputted from the outside, generating a signal data matrix and 
impressing the scan output voltage corresponding to said scan data matrix to a scan electrode. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the drive approach of the liquid crystal display of a 

passive-matrix mold. 

[0002] 

[Description of the Prior Art] In recent years, the display is indispensable as a man machine interface, 
and the liquid crystal display component is excellent especially in the thin shape, the light weight, the 
low power, and the field of colorization. Among those, a passive-matrix type liquid crystal display has a 
price etc. in the appropriate range, and is used broadly. 

[0003] Conventionally, the drive is performed by the electrical-potential-difference equalizing method 
the liquid crystal equipment of a passive-matrix mold carries out line sequential scanning of the 
scanning line. When this approach is used in the liquid crystal panel of a high-speed response, ON 
brightness becomes low by frame response, and contrast falls. Then, not line sequential scanning but the 
drive approach which chooses the scanning line as two or more coincidence is devised that the fall of the 
starting contrast should be prevented. 

[0004] Hereafter, the drive approach which chooses the scanning line as two or more coincidence is 
explained briefly. It is shown when a liquid crystal drive is considered mathematically (several 1). Here, 
X is an image data matrix, ON is expressed with -1 and OFF is expressed with 1. M is a scan data 
matrix, selection conditions are 1 and -1, and the condition of not choosing is expressed with 0. And 
calculated Y becomes a signal data matrix. 
[0005] 
[Equation 1] 
Y=M • X 

[0006] However, in order for the signal data Y to become a form proportional to image data X, scan 
data-matrix M needs to be an orthogonal matrix. Next, the signal data yij of the pixel (i, j) in one when 
setting [ each element of scan data-matrix M ] each element of x and signal data-matrix Y to y for each 
element of m and image data-matrix X are expressed with (several 2). In addition, N is all the line 
counts of an image data matrix, and t is time amount. 
[0007] 
[Equation 2] 
N 

y ii = Sini t • x u 
t=l 

[0008] When the electrical potential difference per 1 level of the signal data Y is made to Vb and k is 
made into a constant, the scan side electrical potential difference Vr to the pixel (i, j) in one frame is 
expressed with (several 3), and the signal side electrical potential difference Vc to the pixel (i, j) in one 
frame is expressed with (several 4). 
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[0009] 
[Equation 3] 
Vr=kmti • Vb 

[0010] 
[Equation 4] 
Vc=y u • Vb 

[001 1] What asked for the impression effective voltage Vij to a pixel (i, j) based on each above- 
mentioned formula is shown in (several 5). 
[0012] 
[Equation 5] 

1 N 

Vu 2 = £ (Vr-Vc) 2 

N t=l 

S N 

= Vb 2 (k 2 -2kxu + 2x«i 2 ) 

N t=l 



[0013] Here, N is all the line counts of an image data matrix, S is the numbers of elements other than 
zero of the line of the arbitration of a scan data matrix (it considers as a "coincidence selection number" 
below), and t is time amount. If all the elements of an image data matrix are 1 or -1 (several 6), as shown 
in (several 5) The 3rd term of (several 5) serves as all the line counts N of an image data matrix 
(constant), element xij dependence of the image (i, j) data matrix to the impression effective voltage Vij 
serves as only the 2nd term of (several 6), and the effective voltage proportional to image (i, j) data- 
matrix each element xij is impressed. 
[0014] 
[Equation 6] 

Vu 2 - Vb 2 (k 2 -2kxu+N) 

N 

[0015] moreover, each element xij of an image data matrix - 1 and - also when it consists of three 
values of 1 and 0, the impression activation electrical potential difference Vij to liquid crystal becomes 
possible [ that it is proportional to each element xij of an image data matrix ] by performing 
predetermined processing. 

[0016] In addition, this approach is "Active Addressing Method for High-Contrast Video-Rate STN 
Displays". It is shown in T.J.Scheffer, B.Clifton 228 SID , 92 DIGEST and "Pulse-Height Modulation 
Gray Shading Methods for Passive Matrix" A.R.Conner, and T.J.Scheffer JAPAN DISPLAY'92.69 in 
detail. 

[0017] Next, the configuration and its actuation of the driving gear of the simple matrix liquid crystal 
display suitable for the drive approach which chooses the conventional scanning line as two or more 
coincidence are explained below. 

[0018] The block diagram of the conventional simple matrix liquid crystal driving gear is shown in 
drawing 8 . drawin g 8 -- setting - 1 — a image-data-processing circuit and 2 ~ scan data memory and 3 - 
- a scan data readout circuitry and 4 — for a signal side driver and 7, as for a scan side driver and 9, a 
signal side power circuit and 8 are [ an arithmetic circuit and 5 / a signal data-processing circuit and 6 / a 
scan side power circuit and 10 ] simple matrix liquid crystal panels. 

[0019] The image data inputted is calculated through the image-data-processing circuit 1 in an 
arithmetic circuit 4 using the scan data memorized to the scan data memory 2, and (several 1) from the 
outside. At this time, a scan data matrix reads each element in order by the scan data readout circuitry 3. 
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The data after an operation are transmitted to the signal side driver 6 through the signal data-processing 
circuit 5. A power source is supplied to the signal side driver 6 from the signal side power circuit 7, and 
the signal side driver 6 impresses the electrical potential difference according to the inputted data value 
to the signal lateral electrode of the simple matrix liquid crystal panel 10. 

[0020] On the other hand, from the scan data memory 2, a scan side reads a scan data matrix in order by 
the scan data readout circuitry 3, and transmits it to the scan side driver 8. Generally the power circuit 9 
of binary or 3 value output is connected to the scan side driver 8, and the electrical potential difference 
according to scan data is impressed to the scan lateral electrode of the simple matrix liquid crystal panel 
10. 

[0021] By the above approach, a coincidence selection number is made to increase, by distributing the 
effective voltage built over each pixel within one frame, the frame response in high-speed liquid crystal 
can be controlled, and contrast can be raised. 
[0022] 

[Problem(s) to be Solved by the Invention] However, by the approach of choosing as plurality the 
scanning line shown above, and driving it, compared with the electrical-potential-difference equalizing 
method, since many [ far ], electrical-potential-difference distortion was overlapped on the 
counterelectrode of the simple matrix liquid crystal panel 10 by the frequency of electrical-potential- 
difference change of a scan electrical potential difference and a signal level at the time of electrical- 
potential-difference change, and this had the trouble that a display property deteriorated owing to. 
[0023] Drawing 9 is an example of the wave form chart at the time of driving by the approach of 
choosing the scanning line as plurality and driving the simple matrix liquid crystal panel 10, and is 
drawing showing the effect to the liquid crystal applied voltage of electrical-potential-difference 
distortion superimposed especially on a scan electrode. 

[0024] As shown in this drawing, when a scan electrical potential difference and a signal level change, 
in the scan electrode of the simple matrix liquid crystal panel 10, the electrical -potential-difference 
distortion (it considers as scan electrical-potential-difference distortion.) from the signal side driver 6 
arises. Consequently, since a scan electrical potential difference served as a wave which scan electrical- 
potential-difference distortion superimposed as shown in drawing 9 , it became the wave to which the 
applied voltage to liquid crystal was also distorted, and the display grace of the simple matrix liquid 
crystal panel 10 was spoiled owing to this. 

[0025] This invention is made in order to solve the technical problem of the approach of choosing such 
the conventional scanning line as plurality, and driving it, and it aims at offering the drive approach of 
the high simple matrix liquid crystal display of display grace. 
[0026] 

[Means for Solving the Problem] In order to attain this purpose, the drive approach of the liquid crystal 
display of this invention In the liquid crystal display which consists of the passive-matrix panel 
possessing a scan electrode and a signal electrode While calculating the image data matrix and scan data 
matrix which are inputted from the outside, generating a signal data matrix and impressing the scan 
output voltage corresponding to said scan data matrix to a scan electrode It is the drive approach of 
impressing the signal output voltage corresponding to said signal data matrix to a signal electrode. They 
are the drive approach of a liquid crystal display of having provided a means to amend output distortion 
on which said scan output voltage is overlapped, and the drive approach of a liquid crystal display of 
having provided a means to amend output distortion on which said signal output voltage is overlapped 
further. 

[0027] Moreover, in the above-mentioned configuration, it is a dummy scan electrode or a dummy 
signal electrode, and is the drive approach of a liquid crystal driving gear of impressing the electrical 
potential difference which performed processing which detects the electrical-potential-difference 
distortion from signal output voltage or scan output voltage, and amends each electrical-potential- 
difference distortion to a liquid crystal panel. 

[0028] An operation of the drive approach of the simple matrix liquid crystal display of this invention 
constituted as mentioned above is as follows. 
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[0029] That is, in this invention, in the driving method which makes the multiple selection of the 
scanning line, a predetermined signal detection means detects electrical-potential-difference distortion 
which a liquid crystal layer receives according to the transient phenomenon accompanying change of a 
signal level and a scan electrical potential difference, and the electrical potential difference impressed to 
a liquid crystal layer is amended to a right value by impressing the signal which amends the detected 
electrical potential difference to a liquid crystal layer. By this, degradation of a display property is 
suppressed by impressing the electrical potential difference of normal to a liquid crystal layer. 
[0030] A high-definition display is obtained by detecting and amending both electrical-potential- 
difference distortion accompanying change of a signal level and a scan electrical potential difference 
especially. 
[0031] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0032] (Gestalt 1 of operation) The gestalt of operation of the 1st of this invention is explained hereafter, 
referring to a drawing. 

[0033] Drawing 1 shows the block diagram of the simple matrix liquid crystal driving gear by this 
invention, drawing 1 — setting — 1 — a image-data-processing circuit and 2 -- scan data memory and 3 — 
a scan data readout circuitry and 4 - an arithmetic circuit and 5 - a signal data-processing circuit and 6 - 
- for a scan side driver and 9, as for a simple matrix liquid crystal panel and 1 1, a scan side power circuit 
and 10 are [ a signal side driver and 7 / a signal side power circuit and 8 / an electrical-potential- 
difference distorted detector and 12 ] dummy scan electrodes. 

[0034] The image data inputted is calculated through the image-data-processing circuit 1 in an 
arithmetic circuit 4 using the scan data memorized to the scan data memory of 2, and (several 1) from 
the outside. At this time, a scan data matrix reads each element in order by the scan data readout 
circuitry 3. The data after an operation are transmitted to the signal side driver 6 through the signal data- 
processing circuit 5. A power source is supplied to the signal side driver 6 from the signal side power 
circuit 7, and the signal side driver 6 impresses the electrical potential difference according to the 
inputted data value to the signal lateral electrode of the simple matrix liquid crystal panel 10. 
[0035] On the other hand, while reading a scan data matrix in order by the scan data readout circuitry 3 
and transmitting a scan side to the scan side driver 8 from the scan data memory 2 After performing 
predetermined processing which shows below electrical-potential-difference distortion detected with the 
dummy scan electrode 12 in the electrical-potential-difference distorted detector 1 1 and the scan side 
power circuit 9 (circuits 9 and 1 1 are doubled and it is called circuit 20a in drawin g 2 ), the electrical 
potential difference according to scan data is impressed to the scan lateral electrode of the simple matrix 
liquid crystal panel 10. 

[0036] Drawing 2 is the detail drawing of circuit 20a which consists of the above mentioned electrical- 
potential-difference distorted detector 1 1 and the scan power circuit 9, and drawing 3 is the explanatory 
view of operation. This invention is explained to a detail using both drawings below. 
[0037] In drawing 2 , for 10, as for a signal side driver and 8, a simple matrix liquid crystal panel and 6 
are [ a scan side driver and 12 ] dummy scan electrodes, and a scan electrical potential difference is 
constituted from binary [ of VH and VL ] by the gestalt of this operation. In this drawing, electrical- 
potential-difference distortion produced as a result of amplitude change of all the signal levels on the 
simple matrix liquid crystal panel 10 is synthesized. As scan electrical-potential-difference distortion, it 
is detected by the dummy scan electrode 12 and impedance conversion of the detected electrical- 
potential-difference distortion is carried out in the electrical-potential-difference distorted detector 1 1 
which consists of a capacitor 21, resistance 22, and an operational amplifier 23. It amplifies with the 
value decided by resistance 26 and 24 in said detected electrical-potential-difference distortion in the 
circuit which consists of resistance 24 and 26, an operational amplifier 25, and an electrical potential 
difference VH, and it is made opposition, and adds to an electrical potential difference VH. The same 
circuit 20b as another scan electrical-potential-difference value VL is connected similarly. 
[0038] When a scan electrical potential difference and a signal level as shown in drawing 3 are 
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impressed to the simple matrix liquid crystal panel 10, By electrical-potential-difference distortion 
detected with the dummy scan electrode 12 generating the correction voltage of drawing 3 by the circuit 
shown in drawing 2 , and impressing the wave which applied the scan electrical potential difference 
which consists of VH and a VL, and correction voltage to the scan electrode of the simple matrix liquid 
crystal panel 10 a panel top - a scan electrical potential difference - the distorted wave which is not is 
compounded and it is shown in drawing 3 - as - liquid crystal applied voltage an electrical potential 
difference - it becomes the distorted thing which is not. Consequently, in the driving method for driving 
two or more scanning lines with the high frequency where a signal level changes, it becomes possible to 
perform the drive which was excellent in the display property which prevented a fall and cross talk of 
contrast. 

[0039] In addition, with the gestalt of this operation, although the case where a scan electrical-potential- 
difference value consisted of binary [ of VH and VL ] was shown, also when it consists of three values, 
it becomes possible by performing same amendment to aim at improvement in display grace. 
[0040] (Gestalt 2 of operation) It explains hereafter, referring to a drawing about the gestalt of operation 
of the 2nd of this invention. In the driving method which makes two or more coincidence selection of 
the scanning line, the frequency of the electrical-potential-difference change by the side of a scan 
increases remarkably as compared with the electrical-potential-difference equalizing method. 
Consequently, the means for reducing electrical-potential-difference distortion which will be generated 
in the signal electrode of the simple matrix liquid crystal panel 10 is explained in the gestalt of this 
operation. 

[0041] Drawing 4 shows the block diagram of the simple matrix liquid crystal driving gear by this 
invention, drawing 5 is the detail drawing of circuit 20a which consists of the above mentioned 
electrical-potential-difference distorted detector 1 1 and the signal side power circuit 7, and drawin g 3 is 
the explanatory view of operation. In addition, with the gestalt of this operation, a signal-level value 
takes for an example the case where it consists of electrical-potential-difference values of eight pieces 
from VI to V8, and explains using a drawing below. The difference from the gestalt 1 of operation is the 
point of the dummy electrode for electrical-potential-difference distorted detection being prepared in a 
signal electrode, and turning into the dummy signal electrode 13, and electrical-potential-difference 
distortion produced as a result of amplitude change of all the scan electrical potential differences on the 
simple matrix liquid crystal panel 10 being synthesized, and being detected by the dummy scan signal 
13 as signal-level distortion. Signal-level distortion which was added to circuit 20a which consists of the 
same electrical-potential-difference distorted [ this electrical potential difference ] detector as the gestalt 
1 of operation and a signal side power circuit, and was detected is amplified with the value decided by 
resistance 26 and 24, and it is made opposition, and adds to an electrical potential difference VI. 
Moreover, the same circuits 20b-20h as other signal-level values of seven pieces are connected 
similarly. 

[0042] impressing the wave which applied the signal level which is made to generate the correction 
voltage of signal-level distortion and opposition, and consists of V1-V8, and correction voltage to the 
signal electrode of the simple matrix liquid crystal panel 10, as shown in drawing 6 as a result - a panel 
top - a signal level - the distorted wave which is not compounds - having - liquid crystal applied 
voltage - an electrical potential difference - it becomes the distorted thing which is not. Consequently, 
in the driving method for driving two or more scanning lines with the high frequency where a scan 
electrical potential difference changes, it becomes possible to perform the drive which was excellent in 
the display property. 

[0043] In addition, although the gestalt of this operation showed the case where a signal-level value 
consisted of octals of V1-V8, also when a signal-level value consists of analog voltage, it becomes 
possible by performing same amendment to aim at improvement in display grace. 
[0044] (Gestalt 3 of operation) The gestalt of operation of the 3rd of this invention is explained 
hereafter, referring to a drawing. As mentioned above, by the driving method which chooses the 
scanning line as two or more coincidence, the signal and scan side of frequency of electrical-potential- 
difference change increases remarkably as compared with the electrical-potential-difference equalizing 
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method. Consequently, the means for reducing electrical-potential-difference distortion which will be 
generated in the scan electrode of the simple matrix liquid crystal panel 10 and a signal electrode is 
explained in the gestalt of this operation. 

[0045] Drawing 7 shows the block diagram of the simple matrix liquid crystal driving gear by this 
invention. In this drawing, electrical-potential-difference distortion which is a dummy scan electrode 
and was produced as a result of amplitude change of all the signal levels on the simple matrix liquid 
crystal panel 10 is synthesized, and 12 is detected by the dummy scan electrode 12 as scan electrical- 
potential-difference distortion. Electrical-potential-difference distortion which is a dummy scan 
electrode and was produced as a result of amplitude change of all the scan electrical potential differences 
on the simple matrix liquid crystal panel 10 is synthesized, and 13 is detected by the dummy scan 
electrode 13 as signal-level distortion, generating and applying each correction voltage by inputting into 
scan side electrical -potential-difference distorted detector 1 la, the scan side power circuit 9, and signal 
side electrical-potential-difference distorted detector 1 lb and the signal side power circuit 7 electrical- 
potential-difference distortion detected with said two dummy electrodes, respectively ~ a panel top - 
scan electrical-potential-difference distortion and a signal level - the distorted wave which is not 
compounds — having ~ liquid crystal applied voltage - an electrical potential difference - it becomes 
the distorted thing which is not. Consequently, in the driving method for driving two or more scanning 
lines with the high frequency where a signal level and a scan electrical potential difference change, it 
becomes possible to perform the drive which was excellent in the display property. 
[0046] (Gestalt 4 of operation) The gestalt of operation of the 4th of this invention is explained 
hereafter. 

[0047] As mentioned above, by the driving method which chooses the scanning line as two or more 
coincidence, the signal and scan side of frequency of electrical-potential-difference change increases 
remarkably as compared with the electrical-potential-difference equalizing method. Consequently, 
electrical-potential-difference distortion will occur in the scan electrode of the simple matrix liquid 
crystal panel 10, and a signal electrode, and display grace will be spoiled. The cause is because the scan 
electrode and signal electrode of the simple matrix liquid crystal panel 10 are generally formed by the 
ITO film before and behind 10 ohms of sheet resistance, so eiectrical-potential-difference distortion 
occurs on a scan electrode and a signal electrode. Therefore, it becomes possible by reinforcing the ITO 
film with a metal and lowering sheet resistance, or it forms a scan electrode and a signal electrode with a 
metal to perform the drive which prevented degradation of a display property in the driving method for 
driving two or more scanning lines with the high frequency where electrical-potential-difference 
distortion decreases, consequently a signal level and a scan electrical potential difference change. 
[0048] 

[Effect of the Invention] According to the drive approach of the simple matrix liquid crystal display of 
this invention constituted as mentioned above Improvement in the contrast by choosing the scanning 
line as two or more coincidence, improvement in permeability, In this driving method maintained a 
merit peculiar to the scanning-line two or more book coincidence driving method called a high-speed 
liquid crystal drive, and the frequency of a signal and scan side of electrical-potential-difference change 
increases remarkably further upwards as compared with the electrical-potential-difference equalizing 
method It becomes possible to reduce electrical-potential-difference distortion which will be generated 
in the scan electrode of a simple matrix liquid crystal panel, and a signal electrode. 
[0049] It becomes possible to, improve display properties, such as contrast and a cross talk, further as a 
result. 

[0050] Therefore, by using this invention, it becomes possible to drive the simple matrix liquid crystal 
panel around 100 - 150ms in a high display property, and it becomes possible to expand the application 
of a simple matrix liquid crystal panel not only to OA equipment but to a visual equipment. 
[0051] Furthermore, an animation and the graphic display also of OA equipment have become possible 
recently, and it becomes possible [ extending the application of a simple matrix liquid crystal panel also 
to such OA equipment ]. 
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DRAWINGS 



[Drawing 2] 
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